Following the approach recently proposed by Lin, Che, and Xia [Phys. Rev. A 46, 1805], we calculate the critical temperature T, for Ising films with lattice structures other than simple cubic by means of the variational cumulant expansion (VCE) of the free energy of the spin system. The critical temperature is derived in terms of the ratio of two successive cumulants to an arbitrary order of accuracy. Since the cumulant of any order m can be calculated analytically by a graphic method, analytical expressions of T, can be derived, in principle, as functions of the number L of spin layers in the film to an arbitrary order of accuracy in the VCE. We describe the graphic method in great detail in this paper, and calculate T, up to the fourth-order cumulant for films of body-centered-cubic lattice and to the third order for films of face-centered-cubic lattice. Our results show that in the limit of L~00, T, approaches the corresponding bulk value rather quickly with increasing m in both cases.
I. INTRODUCTION Recently, a completely different to the calculation of the critical temperature T, of Ising films has been proposed [1] on the basis of the variational cumulant expansion (VCE). The VCE developed in recent years for discussions of lattice gauge field models [2] [3] [4] [5] has been extended to treat the Ising model in statistical physics [6, 7] . By expanding the free energy in the VCE to an arbitrary order of accuracy, it is shown in Ref. [1] (to be referred to as I) that T, is expressed in a limiting form in terms of the ratio of two successive cumulants which are constructed analytically by means of recursion relations derived in Ref. [7] . The formalism is so general that it is valid for any spin, and any lattice structure. The geometry of the crystal does not have to be specified either. For a uniform spin--, ' hypercubic film of (d +1) di- up to any order m. Equation (6) 
IV. RESULTS AND DISCUSSION
We are now in the position to embed graphs in the lattice. The procedure of calculation involves mainly the counting of equivalent graphs of every type for the lattice structure under consideration. As a simple illustration, we consider Fig. 1 
